Reduced membrane lipids in the cortex of Alzheimer's disease transgenic mice.
Accumulating evidence suggests that the conversion of Abeta peptides to soluble, neurotoxic polymers is the key event in the development of Alzheimer's disease (AD). Moreover, interactions between Abeta peptides and neuronal membrane lipids likely play a vital role in developing the neurotoxicity associated with AD. The aim of this study is to assess whether lipid matrix of neuronal membranes is affected by the accumulation of Abeta peptides in double transgenic mouse model of AD expressing both mutant human beta-amyloid precursor protein (APP) and presenilin 1 (PS1). We apply high pressure liquid chromatography with an evaporative light scattering detector to compare levels of cholesterol, galactocerebrosides, and phospholipid subclasses simultaneously in cortex samples between AD double transgenic mice at 4 months of age when Abeta production and amyloid plaque deposition is just beginning and at 9 months, when there is advanced Abeta levels and plaque deposition compared to age-matched wild-type (B6/SJL) mice. Both cholesterol (CL) and phospholipids (PL) are significantly lower in 9-month-old AD mice than the same age of B6/SJL mice. Among PL subclasses, phosphatidylethanolamine (PE), phosphatidylserine (PS) and phosphatidylcholine (PC) are selectively reduced in 9-month-old AD mice. The molar ratios of CL to PL in 9-month-old AD mice (1.19 +/- 0.27) were significantly higher than those of 9-month-old B6/SJL mice (0.81 +/- 0.08). In keeping with decreased levels of PL, there are also significant reductions of very long-chain n-3 fatty acids (docosahexaenoic acid) and n-6 fatty acid (arachidonic acid) in 9-month-old AD mice. On the other hand, ratios of total n-6 to total n-3 fatty acids were significantly higher in 9-month-old AD mice than in the same age of B6/SJL mice. Taken together, our present data support a role for the interactions of amyloid-beta peptide and neuronal membranes in the subsequent development of AD.